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"*%A!bPA! l! J3#A! fP! O<=>TSP! KLHJIL! 3$6-/(.Y! N$6+/9#(.A! +3*(*+-#($a*-$/%A! *%2! @(/6@#($-.P$
R)"*),22$ %&$ J"0,4+01)$ d%"0"*B$ 1&9$ P)1&201(%"&10$ 74%,&4,H$ -X=A! >G<>P! 2/$Y!
>=P>=>\M;6P@:;-6P<=>TP>=P==>!
!
"/A!FP!cPA! B/3A! JP! dP!"PA!K3*%A!bP!VPA!l!J/3A!FP! JP! O<=>USP! H%! 9$9/! 5#%/:#! #2$-$%5! *6! *!













H63$%/A! hPA! J3$%*5*_*A! "PA! 1*D$%/A! VPA! &:#:'(*A! 1PA! l! 8*D*-*A! &P! O>?UTSP!8'+,#/-$2#!






















VP! O<=>eSP!"$53G0$2#,$-.!KLHJILGK*6?! 9*($*%-6!_$-3! '%2#-#+-*;,#! 5#%/:#G_$2#! /00G-*(5#-6P!
U1(+),H!X=NOTeUTSA!Q?=GQ?eP!2/$Y>=P>=RUM%*-'(#>\e<\P!
!
B*D2*_*,*A! 8PA!b$%-#(0$#,2A! dPA! l! )'%D#A! FP! O<=>RSP! N$,*-#2! +*(2$/:./@*-3.P$ /%)4+01(%"&.$
M)):B(:5%1$1&9$^0,4()"<:B2%"0"*BH$YO>SA!<<UG<RTP!2/$Y>=P>>\>MKHLKXIP>>>P?\<=e=!
!
B$A!"P!BPA!^##A!IPA! H63$2*A!VPA!l!"/--*A!&P! O<=>\SP!X00$+$#%-!5#%/:$+!+/((#+-$/%!:#-3/26! $%!
















1*+3$(*E'A! IPA! l! ^(##%_*.A! JP! KP! O<=>?SP! K'((#%-! :#-3/26! 0/(! -3#! :*-'(*-$/%! /0! $%2'+#2!













1#3(*9*(A!1PA! J3$(*a$A! &PA!8*a*($A!1PA!l!F*%*%A!1P! O<=>?SP!1/6*$+$6:! $%!KLHJILMK*6?G







1/3(A! JP! XPA! "'A!hPA! X_#%sK*:@#%A! FPA! "/'62#%A! FP! XPA! g$6_*%*-3*A! LPA!l! I#(($:/%A!8P!!
O<=>\SP!KLHJIL! 5'$2#!L8&!2#6$5%! 0/(! (#6#*(+3! *@@,$+*-$/%6P$ P:,$!^d7$ h"+)&10H$ =`OO>TSA!
R<R<GR<RUP!2/$Y>=P>>>>M0#;6P>RTTT!
!
1/E$+*A!1PdPA! d'#aA!^PA!l!L/2(5'#aGg*,#(*PA! )P! O>??RSP!4(*%6+($@-$/%! *-! 2$00#(#%-! 6*,$%$-$#6!







N$00#(#%-$*-$/%! /0! 3':*%! #:;(./%$+! 6-#:! +#,,6! *%2! $%2'+#2! @,'($@/-#%-! 6-#:! +#,,6! -/!




#:;(./%$+! 6-#:! +#,,6Y! )(*-#(%*,! /(! $2#%-$+*,! -_$%6$ J"0,4+01)$ P:,)1<BH$ -NOQSA! \ReG\RUP!
2/$Y>=P>=RUM:-P<=>>PQ>!
!
]D$-*A!VPA! H+3$6*D*A!4PA!l!h*:*%*D*A!JP! O<==TSP!^#%#(*-$/%!/0!5#(:,$%#G+/:@#-#%-! $%2'+#2!
@,'($@/-#%-!6-#:!+#,,6P$U1(+),H$EE`OT>e>SA!R>RGR>TP!2/$Y>=P>=RUM%*-'(#=e?RQ!
!



















+#,,6! *%2! -3#$(! %$+3#6P$ h"+)&10$ "3$ M&1("5BH$ =-OO>SA! eG<eP! 2/$Y>=P>>>>MEP>Q\?G
TeU=P<==UP==?<UP`!
!
L*E*,*A! VPA! I#DD*%#%G1*--$,*A! 1PA! l! &*,-/GJ#-C,CA! VP! O<=>>SP! K*(2$*+! 2$00#(#%-$*-$/%! /0!
@,'($@/-#%-!6-#:!+#,,6P$7(,5$/,002$A&(,)&1(%"&10H$=>--A!#RURT=?P!2/$Y>=PQ=\>M<=>>MRURT=?!
L*-3A!NPA!L*-3A!&PA!&:,$%5#(A!BPA!l!B'%25(#%A!1P!O<=>eSP!43#!KLHJILG+*6!$::'%#!6.6-#:Y!








O<=>\SP! 1/2',*-$/%! /0! 3':*%! *,,/5#%#$+! *%2! 6.%5#%#$+! @,'($@/-#%-! 6-#:! +#,,6! *%2!











HZ;*,A! 1PA! B$A! dPA! l! h'*%A! iP! O<=>\SP! J'(9$9*,! *%2! #9/,'-$/%! /0! KLHJILpK*6! 6.6-#:! $%!
@(/D*(./-#6! *%2! $-6! *@@,$+*-$/%6P$ !)"&(%,)2$ %&$ A55+&"0"*BH$ ?A! RTeP!
2/$Y>=PRRU?M0$::'P<=>\P==RTe!
!
J3*(:*A! &PA! B$A! ^PA! L*E*(*E*%A! VPA! "*:*5'+3$A! LPA! F'(($25#A! IP!bPA! l!b'A! JP!1P! O<=>eSP!
N#($9*-$/%!/0!3$53,.!@'($0$#2!+*(2$/:./+.-#6!0(/:!3':*%!$%2'+#2!@,'($@/-#%-!6-#:!+#,,6!'6$%5!


































4*.*,A! [PA! I(*6*2A! JP! VPA! l! K//DA! JP! &P! O<=>TSP! ^#%#-$+6! *%2! 5#%/:$+6! /0! 2$,*-#2!


























g*a$%A! 4PA! l! )(##2A! bP! dP! O<=>=SP! "':*%! #:;(./%$+! 6-#:! +#,,6Y! N#($9*-$/%A! +',-'(#A! *%2!












h*%5A! cPA! I*;/%A! BPA!l!1'((.A! KP! O<=>QSP! X%5$%##($%5! *2/,#6+#%+#Y!1*-'(*-$/%! /0! 3':*%!




dPA! d/%62/--$(A! ^P&PA! L'/--$A! gPA! J-#_*(-A! LPA! J,'D9$%A! HHPA! 43/:6/%A! dP&P! O<==USP! H%2'+#2!
@,'($@/-#%-! 6-#:!+#,,! ,$%#6!2#($9#2! 0(/:!3':*%! 6/:*-$+! +#,,6P$ 74%,&4,H$O-`FX`X`GA! >?>TG<=P!
2/$Y>=P>><\M6+$#%+#P>>e>e<\!
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3(07(#"#&) W/**"$)=Q)A(ZJ3%) W/**"$)\Q)M#c80") W/**"$)?Q)LW)
8*K,! ><!:,!O>1S! ><!:,!O>1S! G!
K*K,<! G! R!µ,!O>1S! G!
V<"I]Q! G! G! R!:,!O>1S!
VKB! =PeQ!:,!O>1S! =PeQ!:,!O>1S! UPe!:,!O>1S!
8*<&4I! G! G! <!::/,MB!
15J]Q! =Pe=!:,!O>1S! =Pe=!:,!O>1S! =Pe=!:,!O>1S!
X^4&! G! G! =P>!:,!O>1S!
8*!I.('9*-#! =Pe=!:,!O>1S! =Pe=!:,!O>1S! =Pe=!:,!O>1S!
^,'+/6#! <!:,!O>1S! <!:,!O>1S! <!:,!O>1S!
K(#*-$%#! G! G! e!:,!O=P>1S!
4*'($%#! <=!:,!O=P>1S! <=!:,!O=P>1S! <=!:,!O=P>1S!
K/,,*5#%*6#!&! G! >!:5M:,! G!
"XIXJ! >!:,!O>1S! >!:,!O>1S! G!
@"!+/((#+-$/%! 8*]"! 8*]"! !
@"! \P?! \P?! TP<!
)
G<\! AW)6":'%)-(07(#"#&+)
3(07(#"#&) N(4/0"Fk"',.&)
2"<]! [@!-/!>,!
8*K,! >=!5!
.#*6-!#`-(*+-! e!5!
-(.@-/%#! >=!5!
)
I"!_*6!*2E'6-#2!-/!TP=!_$-3!>!8!8*]"P!
BF!:#2$*!_*6!6-#($,$a#2!;.!*'-/+,*9$%5P!
I(#@*(#2!BF!:#2$*!_*6!6-/(#2!*-!(//:!-#:@#(*-'(#P!!
T>!
!
G<?! 2H3)6":'/0)-(07(#"#&+)
!
3(07(#"#&) k"',.&FN(4/0")
h#*6-!#`-(*+-! e!5!
4(.@-/%#! <=!5!
8*K,!Oe!1S! <!:,!
VK,!O>!1S! <P!e!:,!
15K,<!O>!1S! >=!:,!
15J]Q!O>!1S! >=!:,!
^,'+/6#!O>!1S! <=!:,!
!
!
J]K!:#2$':!_*6!6-#($,$a#2!;.!*'-/+,*9$%5P!
I(#@*(#2!J]K!:#2$':!_*6!6-/(#2!*-!(//:!-#:@#(*-'(#P!
!
!
!
)
!
